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Mr. Richard Deringer 
July 23, 1985 

are requesting a postponement of the 221 connector subcommittee 
meeting until at least the end of November 1985. This would 
allow sufficient time for the ongoing work to be coqleted, 

-. reviewed by the working group and recommendations developed for 
distribution to the 221 connector subcommittee prior to its 

. 

meeting. 4 

Frar,k A. Stanonik 
Associate Director of 

Technical Services 

cc: Forrest G. Hammaker, American Gas Association Laboratories 

bee: Sydney Greenfeld, Consumer Pi-oduct Safety Commission 

. 
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Memorandum SAFETY COMMISSION 
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WASHINGTON, 0. C. 20207 

l 

’ . TO: The Commission 
THROUGH: Sadye E. 

2 (-j ;dgq.tcq r.; :, : , ,.> ..?=" : 

THROUGH: 
Q~~$@%t;ary-'$-&! 

James V. racy,, G&n&dl,'Couns 
THROUGH: Leonard DeFiore, Executive Di 
THROUGH: Douglas L. Noble, Director, OPM 
THROUGH: James F. Hoebel, Program Mana 

Structural Pr'oducts Program, 
..&/.y )ff j.)u ' 2 && 

FROM: Y Ronald L, Medford, Project ianager, HOUS 
Products Program, Office of Program Management and Budget 
(OPN) 

SUBJECT: Voluntary Standard for Flexible Gas Connectors 

In accordance with the Commission's policy concerning time'ly 
notification of the Commission of significant events relating to 
voluntary standard activities, we are *providing you with information on * 
flexib'le gas connectors. 

On March 5, 1987, during a staff briefing on the status of the Gas 
Heating Systems Project, the staff informed the Commission of the 
results pf a March 4, 1987, meeting of the /WI subcommittee for l<etal-- 
Connectors for Gas Appliances. At the meeting, the subcomTl:ttee decided 
not to revise the "resistance to ammonia test" requirement in the 
standard despite information which demonstrated that flexible gas 
connectors were: a) being subjected to bending stresses more severe 
than those required in the existing standard, and b) that a significant 
portion of the connectors would fai7 the resistance to ammonia test 
prior to being installed and used on an appliance. 

' The resistance to ammonia test is performed to ensure that the meta 
used in the connector will not stress corrode and crack. This 
requirement was written into the voluntary standard because of the 
susceptibility of brass (the typical material used for residential 
connectors) to corrode and crack when exposed to ammonia wh*ich is found 
in mary household cleaners. 

XOTEr This coouslent tis not been r82 

Products Identlfkd 
_ Ercepted by 



On lciarch 26, 19&i, the Cownission staff wrote to the Chairman of 
the AK1 Committee which oversees the sukornrnittee for Metal Connectors, 
221, on Gas Burning Appliances (Tab A), expressing concern that the 
connector subcommittee did not revise the resistance to'ammonia 
requirements in the standard. The staff requested the Committee to 
review the avai'lable data on the subject and to direct the subcommittee 
to revise the standard. 

On April 7, 1987, the 221 Conrmittee met and voted unanimously to 
direct the subcommittee to revise the indoor connector standard to allow 
only the us2 of stainless steel orto develop suitable tests for other 
materials. The implication of the vote is an acknowledgement by the 
Committee that the standard is deficient. As a result of this action, 
we expect that the subcommittee will initiate action to revise the 
standard at its next meeting scheduled for December, 1987. The staff 
will keep the Commission apprised of the progress made to revise the 
standard. 

Attachment 
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U.S. CONSUMER PROOUCT SAFETY COMMISSIO-N 

WASHINGTON. 0. C. 2020% 

!??I\?FI 2 6 1987 

l?. Howard I. Forman 
Chairman, 221 American Rational Standards Committee 
PA Eox 66 
Fiuntingdor; Valley, FA I.9006 

Dear Mr. Forman: 

T am writing to express my concern over the P?arch 5 and 6, 1987 
meeting of the AF!SI 221.24 Subcommittee for Petal Ccnnectors for Gas 
!+ppliances, It is my understanding that the Subcommittee decided not to 
revise the standard because available field data do not demonstrate a, 
widespread safety problem. b'hile I agree that the field data are 
limited, the subcommittee should not ignore the available laboratory 
test data. Those data demonstrate that flexible connectors currently 
being tzsted ana certified by AGA Laboratcries to meet a safety 
requirement are not capable of meeting that requirement if tested in a-, 
manner that reasonably simulates thcjr handling arid use by product 
packagers, retailers, service personnel and the consumer. 

P@spite evidence th at connectors are beinl; subjected to bending 
stresses greater than those in the standard, the Subcommittz failed to 
act to revise xhe Resistance to Ammonia requirements in the standard. 
As repcrted by the American Cas Association Laboratories (AGAL) in work 
sponsored by the Gas Fiesearch Institute, these stresses, which r-ray be 
caused by packaging or installation, frequentl:! occur from betding ths 
connector I;0 a l/2" radCus while the standard test method requires the 
connector to be bent only to 6 l-1/8" radius. TPStil75 by AGaL Of new 
ccnrzctors bent to a l/2" radius d?mcnstrated suite clearly that a 
portion (about SO%\ will not pass the ammonia btmosphtrr~ test after 

large 

being ben't to a l/i'" radius and straightened before testina. These 
results aqre:-3 with earlier laborator; t2sts conductsd bv the Ccmmissio!? 
staff w&f: Z6 connectors were tighti;/ packaaeti and test& tc 'he ammonia 
rFSlStc;nr-- r?quiremEnts. T"n :f ttwsz 16 fail& the txts cvxucted by 
CPSC . The&s d3-c~ ;rerz sharid with the subc33mi~+=~ _ _._L . 



. - .-- _._ _ . - _ 

available laboratory data justify a crange in the standard for flexible 
appliance connectors, then I reouest that the Committee direct the 
Subcommittee to revise the standard to more realistically reflect the 
packaging, handling and use of the connectors. If you agree to place 
this item cn the agenda, please let me know and we will have Commission 
staff present at the meeting to answer any questions. 

These are the views of the Commission staff and have not been 
reviewed or approved by the Commissioners. 

Thank you for considering thi'; issue. 

Sincerely, 

Ronald 1. Vedford, Project Planager 
Household Structural Products Program 
Office of Program Management and 

Fudget 

4 
cc: Richard Geringer, Chairman, AK1 221.24 Subcommittee 

Richard Schulte, AGA Laboratories 
Forest Hammaker, AGA 
Anthony Yavenaugh, ACA 
Jack Largmead, GAYA 
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To 
Through: 

Colin Church, EXPM 
William W. 1Valton, AED, ES 

Through: James I. Price, Director, ESMT '& $2; 19 p ; ;zy 

FROM : Thomas E. Caton, ES&IT e c&=-=- 
me 

SUBJECT : Flexible Gas Connector Status Report "'* :. 
. * & P 

IN!l!RODUCTION 

Flexible gas connectors are used to connect gas appliances to 
incoming gas lines. The majority of the connectors are made of 
corrugated brass tube, though a small percentage are made of 
stainless steel. The brass connectors are subject to corrosion -4hen 
exposed to common household cleaning agents, i.e. ammonia. Brass 
connectors are coated with an epoxy coating to shield them from the 
corrosive effects of house!lold cleaners. These indoor connectors 
are made to American National Standards institute, Inc. (ANSI) 
Standard 221.24-1981 "MetaIL Connectors for Gas Appliances" which 
requires a resistance to corrosion test. Despite these precautions, 
CPSC still receives reports of coated flexible gas connectors that 
have corroded in service resulting in a potential fire hazard when 
gas leaks through the corroded connector. CPSC initiated an effort 
with ANSI and the relevant trade organizations, -American Gas 
Associaticn (fsGA) and Gas Appliance 31anufacturers' Association 
&AMA), to improve the standard for evaluating the corrosion 
resistance of flexible connectors especially with respect to 
protective coating performance. This memorandum will apprise the 
Commission of the progress of and future plans for 
industry/voluntary standards activities since the last ES report on 
December 5, 1986. 

BACXGROUND 

I Due to reported field corrosion problems during the years of 
1971 and 1972, a subcommittee of the ANSI Accredited Standards 
Committee 221 authorized a field survey. The field survey 
established that ammonia induced stress corrosion was the principal 
factor in field corrosion of brass flexible gas connectsrs. Direct 
contact tqith household cleaning agents and, to some extent, the 
household atmosphere are believed to be the a.zmonia source. Based 
on this information, the subcommittee proposed a revisicn of the 
standard to include a resistance-to-corrosicn test, The revised 
standard was adopted by the ANSI Accredited Standards Ccmmittee 221 
on April 11, 1973, and approved as a standard by ANSI on, October 8, 
1973. Further revisions to the standard were made and approved on 
September 8, 1981. 

One of the revisions identified the "Resistance to -Ammonia 
Atmosphere Test" to be used as the resistance-to-corrosion test. 
The ammonia atmosphere test consists of bending a flexible connector 

4 
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around a mandrel, suspending ,the connector in an ammonia atmosphere, 
pressurizing the connector with air, and monitoring any pressu&e 
drop that occurs if.a crack penetrates the connector wall, If a 
pressure drop occurs before completion of 18 hours exposure to the 

.; 
ammonia atmosphere, the connector fails the test, The connector 
passes if no pressure drop occurs after testing for 18 hours. The -' 
ammonia atmosphere test is a severe test as no brass connector can 

. * pass it without a protective (coating. The connector manufacturing 
industry has questioned whether or not the ammonia test is too 
severe even for an accelerated test and how the ammonia atmosphere 
test correlates with norma 1 flexible connector usage. The 

; correlation of the ammonia atmosphere test with normal usage will be 
addressed later in this memorandum. 

DISCUSSION 

Ammonia Atmosphere and Holiday Tests 

Conflicting opinions regarding the usefulness of the ammonia 
atmosphere test resulted in C'PSC tasking Artech Corporation to 
determine if a bet ter metho do.logy for evaluati ng the integrity of 
epoxy coating on f lexible c onnectors existed 0 r could be developed. 
Artech developed a holiday test based on elect rical conductivity to 
evaluate coatings. The' ho1 iday test is based on the insulating 
properties of an epoxy coating and the fact that cracks/holes 
(holidays) in the coating will allcw a greater electrical current to 
pass into an electrolyte than a coating without holidays. This 
methodology was demonstrated at an ANSI 221 subcommittee meeting on 
December 17, 1985. The advantages of the holiday test were obvious 
to the subcommittee members. It is a non-destructive, simple1 and 
direct test of the coating integrity. 

-- 
Funding was obtained for an evaluation and AGAL concluded in a 

report dated June 1986 that the holiday test is a good quality 
control test, but not a substitute for the standard ammonia 
atmosphere test. AGAL determined that the holiday test did not show 
an interrelationship between epoxy coating flaws indicated by the 
holiday test and those that result in a connector failing the 
ammonia atmosphere test. AGAL suggested that a small holiday or 
even a group of holidays may :not be ample enough to act as a stress 
corrosion site. A high densi,ty of small holidays might yield a high 
holiday current reading: however, a connector with a high holiday 
current reading may not fail the ammonia atmosphere test. 
Furthermore, any stress corrosion crack that does not penetrate the 
connector wall would not register, and the interrelationship of the 
holiday test to the ammonia atmosphere test would be lost. 
Engineering's impression is that a better test correlation in the 
AGAL study could result if all stress corrosion cracks developed in 
the ammonia test were identified, including those which have and 
have not penetrated the connelctors. The AGAL study also concluded 
that there was considerable inconsistency in the connector coating 
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cualitv from the same manufacturer as well as from one manufacturer 
fo another. The reason for this inconsistency was not investigated. 

Packaging and Installation Studies 

At the April 24, 1984,, meeting of the ANSI Subcommittee on 
Standards for Connectors for Gas Appliances, it was reported that 
some metal connectors were being marketed in tightly coiled 
configurations. These connectors were being marketed after being 
bent during th2 packaging process to a l/2-inch radius, which is 
smaller than the ANSI test mandrel l-1/8 inch radius. The smaller 
radius can str2ss the connector coating and metal more severely than 
required in the ammonia atmosphere test section of the ANSI 221.24 
standard. 

In 1985, based on bending radius concerns, CPSC tested (PSA 
1441 and 1569) 26 packaged connectors from various manufacturers. 
Tests were conductid to the criteria of the ammonia atmosphere test 
with th2 connectors bent around a l-1/8 inch radius mandrel to form 
a " u " shape, a configuration siailar to that cccurring in pac!<aging. 
?";Jelve of the 26 connectors failed tlhe test. The signi ficance of 
these failures TAras that the failure sites ~12~2 located away from the 
'YY shaped test section, thus indicating th2 exist2nc2 of sufficient 
stresses (such as from packaging bends) to cause the connector t,o 
fail elsewhere. This effort influ-rnc2d +bm AYSI 221 subcommittee to b*rC- 
r2-evaluate the APJSI 221.24 standard with respect to the test 
diameter specified in the ammonia atmosphere t2st section, 

Eased oh CPSC's test results regarding bend radius, GA&LA urged 
its me,mbers to institute procedures to insure that the prcduct 
distributors did not bent ! the connectors greater than a l-l.,/8 inch 
radius during th2 packaging process. GA%?. also alerted 
manufacturers echo are not members of the 221 subcommittee and 
requested that thev alert their distributors 
connectors yrith a radius that is too tight. 
minimum radius shculd be l--l/4 inch. 

to avoid packaging 
GA~J!A suggested that the 

AGAL also 2valuated and reported in Xay. 1987 (attac&hment) on 
the effect of packaging and - installation on the stress corrcsion 
resistance of flexible connectors. AGAL evaluated 94 connectors and 
recorded any leakag2 failures. Twen tv-one flexible gas connectors 
:*.ere randoml?r collect2d at retail in &eas served by 10 gas 
utilities. m ,hese conn2ctors were used to define th2 minimum radii, 
number, and form of bends typically applied to brass connectors 
during packaging and distribution. Twentv-eight connectors, 
supplied by the same 10 gas utilities, :&2 installed and 
immediately r2moved. These connectors were used to define the 
number, form of b2nds, and minimum radii typically experienced by 
connectors during ixtallation and use of the poduct. Forty-five 
straight connecters Itier obtained directly from four manufacturers 
and used as a benchmar!< of unstressed, unused conn2ctors. These 

-- 
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connectors were b2nt in a fashion simulating that observed with the 
first two sets above, then exposed in the ammonia atmosphere test, 
and any leakage failures were recorded, 

The above study indicated that both packaging and installation 
can introduce bending radii smaller than l-1/8 inch required by the 
ammonia atmosphere test. The packaging and installation report 
concluded that: 

(1) 

(21 

13) 

(4) 

(5) 

the mechanical stresses applied to a connector after 
leaving the factory can be more severe than th.ose 
specified in ANSI 221.24 Part IV for machanica.1 
preconditioning; 

an improved mechanical pre-conditioning proccdur2 should 
include a two part bending procedure that includes bendinq 
straight connectors 180° around a l/2-inch radius 
mandrel, straightening, then bending 180° in the 
opposite direction around the same mandrel nrior to the 
ammonia atmosphere test; 

the present connector designs can comply with the 
conditions described above in (2); 

the p2rcentag2 of 12aking connectors from the 45 straight 
connectors obtained directly from four manufacturers 
varied significantly fro,m manufactur2r to manufacturer 
(2-g. 13 percent v2rsus 73 percent). The factors 
influencing these differenczs in 32rcentag-e of leaking 
were not identified; and 

the laboratory testing demGnStrat2d that a large 
proportion (about 50 percent) did not pass the ammonia 
atmosphere test after being bent to a l/2-inch radius and 
re-straightened befor testing. This failure rat2 agrees 
with earlier CP>C t2sts conducted on 26 flexible 
connectors in 1985. ?urt:heraore, the proportion of 
connectors found Ath leaks mentioned in (4) abov2 did not 
correlate with actual lower overall field experience. The 
srnallar number of r2port2d field 2xperi2nce leaks may be A-- 
due to the small number of coated connectors actually 
2xposed to ammonia and/or a us2 location that protects the 
connector from ammonia attack by being under and behind 
the appliance. It is also probable that connectors that 
do develop leaks in us2 may 52 found during regular 
household maintenance and replaced by the consumer without 
incident. 

-- 

Trosgective work recoxqendations :qere that: (a) the packaging 
and installation evaluation reported in &lay 1987 should be reviewed 
bY the connector subcommittee to evaluate the need for more sever2 
mechanical pre-conditioning of straight connectors before the 



Page 5 

ammonia atmosphere test: (5) studies should be conducted to address 
outdoor use conditions pertaining to a proposed standard for outdoor 
conne'ctors; (6) further studies should be conducted to determine 
the effects of coating abrasion on connector performance for both 
indoor and outdoor applications: (d) packagers of connectors should 
again be requested by the connector manufacturers to use packaging 
procedures that do not create sharp bends in coated connectors. 

Improved Corrosion Tests Sased on Outdoor Connector Standard 

At the February 10, 1987, AXSI 3oard of Standards Review 
meeting, approval was withheld for the proposed ANSI standard "Gas 
Connector for Connection of Fixed Appliances for Outdoor 
Installation and Manufactured (Mobile) Homes to the Gas Supply, 
221.75" because of "concern regarding the large number of unresolved 
objections..." received ;;7hen voting to approve this standard, The 
lack of approval leaves a void in this area of outdoor connectors. 

In July 1987, AGAL submitted a prospectus (attached.) to GRI to 
obtain funding for an evaluation of gas connectors for clutdoor us2 

with the goal to develop necessary data to draft an acceptable 
version of the proposed ANSI standard 221.75. 

In December 1987, the ANSI 221 subcomm ittee on Standards for 
Connectors for Gas Appliances met to decide :Jhich proposed revisions 
to ANSI flexible gas connector standards should b2 accepted. A 
summary of the &meeting is attached. The subcommittee reviewed an 
AGAL prospectus entitled "Waluation of Connectors for Cutdoor Use.” 

Seveval revisions - - were suggested: (1) the Artech holidav test should 
not be used, only the ammonia atmosphere test should be-used; (2) 
all connectors for the 
for coating defects; 

outdoor connector study should be examined 
(3) alL1 connector manufacturers should be given -- 

the test procedures to enabla . A+ 
the:? can decide whether 

them to evaluate their connectors so 
to submit their connectors for testing. 

4esearch should be conducted on various test conditions including: 

1. Freezing and thawing of vet connectors, 
3 -. Flexing at temperature extremes of -40 and +140oF, 
3. Ultraviolet light exposure, 
4. &nmonia exposure, 
5. Fertilizers and herbicides exposure, 
5. Chloride exposure, anld 
7. Oxides of nitrogen exposure. 

A working group was formed in December 1987, to evaluate the 
results of the research and the recommendations develooed from it. 
These results are planned to be available after six months and will 
be submitted to the working g.roup when available. The subcommittee 
was also willing to consider stricter standards for indoor flexible 
gas connectors that will met conditions 
developed for the outdoor connectors. 

as severe as those being 
-- The test conditions 

containing ammonia and chloride would be of special interest to CPSC 
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as these chemicals are commonly found in a house. The subcommittee 
agreed that this requirement for indoor connectors is a worthwhile 
goal. The testing crit eria for indoor connectors will be based in 
part on test requirements for outdoor connectors, Actual test 
requirements will be determined after the outdoor connector standard 
is finalized. 

SUMMARY 

After its evaluation, AGAL concluded that the Artech 
Corporation holiday test was a good quality control test, but not a 
substitute for the standard ammonia test. 

Ariother AGAL study revealed that packaging and installation can 
introduce bending radii smaller than required by the ammonia 
atmosphere test. These mechanical stresses applied after leaving 
the factory can be more severe than those created during the quality 
assurance t2sting by ANSI 221.24 standard. 

The same study found that there is considerable inconsistency 
in flexible connector epoxy coating quality from the same 
manufacturer as :rell as from one manufacturer to another. 

AG.AL has submitted a prospectus for funding to conduct research 
to evaluate, with the goal to nroduc2 a standard, gas connectors for 
outdoor -use, After many hesitations to resolve objection to the 
proposed standard, a working group ;7as formed in December 1987, to 
evaluate the research. Xesults are due six months * after formation 
of the working group. 

The ANSI Subcommittee Standards for Connectors for Gas 
Apliances is receptive to CPSC staff recommendations that indoo.r 
flexible connectors should cclnform to requirements as severe as 
those (especially ammonia and chloride exposure) under development 
for outdcor connectors. 

It continues to aonear that the efforts of CPSC, AXSI, gas 
producers, and gas appiance industry are imoving in a direction of 
developing a more r?al$stic standard for coated flexible qas 
connectors. ES i s hop2ful that this will result in an improvement 
in the quality of the coatings on the connectors since the test 
procedures that appear to be evolving from these studies will test 
the coatings more-rigorously than the existing standard. 

-- 

cc: D * Switzer, ESE 
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Attachments: 

S. R. Walzer, "Task Report for Work Area 2.8 Indoor Corrugated 
Brass, Connectors: Evaluation of Stresses Induced by Packaging 
and Use", AGA Laboratories Report, !4ay 1987. 

"Evaluation of Connectors for Outdoor Installation", AGA 
Laboratories Prospectus, July 1987. 

Thomas E, Caton, "Log of Meeting of American National Standard 
Sub-Committee on Standard for Connectors for Gas Appliances" 
December 14, 1387, revised February 24, 1983. 

-- 
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GRI DISCLAIMER 

LEGAL NOTICE: This report was prepared by American Gas Associa- 

tion Laboratories as an account of work sponsored by the Gas 

Research Institute (GRI). Neither GRI, members of GRI, nor any 

person acting on behalf of either:. 

a. Makes any warranty or representation, express or implied, 

with respect to the accuracy, completeness, or usefulness of 

the information contained in this report, or that the use of 

any information, apparatusc method, or process disclosed in 

this report may not infringe privately owned rights: or 

be Assumes any liability with respect to the use of, or for 

damages resulting from the use of, any information, appar- 

atus, method, or process disclosed in this report. 

-- 
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1.0 EXECUTIVE SUMMARY 

- ‘1 
1.A Background 

Corrugated brass- connectors are designed to facilitate the 

installation of gas appliances, such as residential ranges. Such 

connectors have been kno,wn to leak in service. Some ILeaks have 

been attributed to stress-corrosion cracking, whic.h can be . 
accelerated by household cleaning agents which contain ammonia. 

It has previously been established that ammania-induced 

leaks in brass connectors occur primarily in areas where the 

connector metal is under mechanical stress. Examination of 

packaged connectors indicates that compact packaging can cause . 
mechanical stresses in connectors, even before they are 

installed. These pre-installation stresses in the connector 

metal can be stresses induced . compounded by during the 

installation of the gas appliance and subsequent movement of the 

appliance for cleanihg? 

Most corrugated brass connectors for indoor use are made 

using designs certified under American National Standard 221.24 

entitled, "Metal Connectors for Gas Appliances? Standard 

221.24, Part IV, provides for testing capper alloy connectors to 

demonstrate that the connectors will not be adversely affect by 

corrosion caused by ammonia in the atmosphere. The current 

standard has a three-step test procedure for determining 

resistance to an ammonia atmosphere: 

- a 

1. Mechanical pre-conditioning - the sample straight 

connector is bent once around a 2-1/4" dia. (l-1/8" 

radius) mandrel to form a YJ" shape, 

2. Exposure to ammonia - the bent connector is suspended 

in a sealed plastic bucket containing -ammonia vapor for 

18 hours. 

1 
d 
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1.2 Objective 

This GATC 'task was conducted to rev i ew and evaluate 

procedures for mechanical stressing (pre-conditioning) new, 

coated, corrugated brass connectors prior to application of the 

standard ammonia test. Existing and alternate pre-conditioning 

procedures were evaluated in light of actual bends (mechanical 

stresses) observed in purchased connectors and in connectors used 

with residential gas range installations. 

1.3 Summary of Work Done 

0 

This report discusses work on three (3) sets of connectors. 

Set I included 21 sample units supplied by 10 gas utilities 

These connectors were purchased on a random basis in the area 

served by the utility. The 21 connectors were sent to A.G.A.L. 

unused, with the shapes and in the retail packages used to 

transport, display and sell the connectors. This set was used to 

define the minimum radii, number, and forzn of bends which are 

typically applied to brass connectors during pa&aging and 

distribution. 

Set II consisted of 28 used connectors supplied by the same 

10 gas utilities. These connectors were purchased by the - 

utilities, installed on a customer's gas range (moving and range 

briefly into operating position), then kmmediately removed* The 

removed connectors were sent to A.G.A.L. in the same 

configuration they were in at the time of removal.- This set was 

used to define the minimum radii, number, and form of bends 

typically experienced by connectors during installation and 

subsequent use of the product- 

-- 

Connector Set III included 45 connectors obtained directly 

from four manufacturers in a straight configuration. These 

connectors were identified as Groups A, B, C and D. This set was 

used as a bendhmark group of unstressed and unused connecters. 

3 
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example, 18% of the connectors in Group B and 73% of the 

connectors in Group D leaked. The factors influencing these 

differences vere not identified.] 

5. The extent of connector leaks found and reported in 

Conclusion 4 above does not correlate with actual,, overall . 
field experience. 1:The A.&A. Laboratories Certification 

Department has no conclusive evidence that significant 

numbers of codted, corrugated, brass connectors are 

developing leaks in service due to stress-corrosion cracking 

or any other cause. The difference between experimental 

results and the Laboratories' knowledge of field experience 

implies that loss of coating integrity does not necessarily 

lead to loss of connector integrity. This result may be 

explained by one of 1-he following factors: 

l 

Also, of 

The number of coated connectors actually exposed to 

ammonia atmospheres of a strength or duration 

sufficient to produce stress-corrosion cracking may be 

small. It is believed, for example, that thousands of 

uncoated brass connectors are in service and performing 

satisfactorily despite the threat of ammonia attack, 

Brass connectors with flawed coatings may be somewhat 

protected from attack by ammonia because of their 

location under and behind appliances. Ammonia, if 

present, may not be deposited on the connector where 

the coating is, flawed and the metal is stressed. 

the connectors that do develop leaks in service, most 

‘i 

-- 

are found and replaced without incident in the course c:f routine 

appliance maintenance activity by consumers and service 

companies.] 


